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III. Specimina quxdam illujiria DoSirinafluxi- 

onum fwe exempla quibus Metbodi ijiius 

^Vfm &> prajiantia in folvendis Problematk 

Geometrick elucidatur, ex Epijiola Peritijpmi 

Mathematici D. Ab. de Moivre defumpta, 

"Abes infuper Methodum quam pollicltus eram de Figu- 

rarum Curvilinearum Quadraturis ; de Solidorum a ro- 

tatione plani genitorum eorumque Superficierum dimenfione ; 

de re&ificatione Curvarum, deque Centri Gravitatis Calculo. 

Ea a multis dodtiffimis viris tra&ata fuiflefcio — non 

ideo hoc meum qualecttnque tentamen tibi difpliciturum ex* 

iftimavi, fi modo mihi contigerit ad hscc viam expeditiorem 

quam quae vulgo nota eft reperine. 

Verum priufquam ulterius progrediar hoc te monitum ve- 

lim me ufurpare illa qua: demonftravit Clariffimus Newtonus 

in pag. 2fi, 2f2 & 2f? Princ Pbil. circa momentanea in- 

crementa vel decrementa quantitatum quaz fluxu continuo cref- 

cunt vel decrefcunt, praefertim quod dignitatis cujufcunque 

2. - « 

A m momentum fit — a A ~ — *• 

91 

Porro data fluxione ~*A%- — i viciffim reperiri poteft 

quancitas fluens A~ , i tollendo * de fluxione,2° fluxionis In- 

dicem unitate augendo, f denique fluxionem dividendo per 
Indicem fic unitate au&um. 

Curvaj abfcifla defignabitur deinceps per x, ejus fluxio per 
x, ordinatim applicata per y, ejufque fluxio per y 

His pofitis ut ad quadraturas deveniamus, i° aflumatur va- 
lor ordinatim applicatas ope ajquationis naturam Curvse expri- 
mentis. 2 Multiplicetur hic valor per fluxionem abfciffie j 
Re<5fcangulum hinc ortum erit fluxio areae. 3 Data fluxione 
Area; reperiatur quantitas fluens, habebitur Area quasfita. 

Proponatur aequatio x m = y cu jufvis Paraboloidos natu- 

m 

ram exprimsns, valor ordinatim applicatx y eft x ~ qui f\ 

muitipli- 
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tnultlpHcetur per x t re&angulum x n x erit fluxlo Areae , pro' 
indeque Area quajfita erit ^~j~~* » ' J feu (pofito^prc 
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* *) — i — ' * y- 

Rurfum proponaturCurvacujusaequatto fit,a: 4 -j- aaxx=yy 
( illa fciliee t qua; int er exempla Cl. Cnwgj extac prima) af- 
fumpto xVxx-\-aaz=y, fluxio Areaj erit x x V x x -j- a a \ 
C um aute m fiib Radicalitate involvamr , fupponatur 
Vxx-\-aa = z,, hinc xx^a a—z?, id eoque x x — z, ^ ; 
poficifque & i^& & pro ** & v'**-}-<m, fluxio a Surdis Ii- 
berata erit &* ^quam fi ad originem fuam \ z? revo c averimus, 
repofitoque v" xx-\~aa pro *, habebitur |- «ar— | — «<z v^ wjc— | — ««^e 
pro Area quaefita. 

Sed quo magis conftet quam facili negotio conficiantur hu- 
jufmodi quadraturae, unum amplius exemplum proferre vifum 

X X 

eft; aequatio Curvae talis fit - , ■ =7*,igitur y = -p ■ j--~ 
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ideoque - — ( ~ - eft fluxio Area?: fiipponatur Vx-\-a~z,, 
v x-f-a 

X x 

hinc x — zz, — «,8c k — 2z \ , Itaque ■ ■■■ ■ ■ =2 z* ^ • — xa \ , 

V x-j-a 

ac proinde | & } — 2az,fca\x~- \a Vx-\-a erit Area qug- 
fita. 

Verum faepe accidit ut quaedam Curvse, quales Circulus & 
Hyperbola, ejus natura: fint, ut fruftra rentaveris earum flu- 
xiones Surdis immunes facere ; tunc valore ordinatae in feriem 
infinicam conjs&o, fingulifque hujus- feriei terminis per fluxio- 
nem abfciffar, ut fupra, multiplicatis, reperiatur fingulorum 
terminorum quanticas fluens, orietur nova feries qiur quadra- 
turam Cu-rva; exhibebit. 

Methodus hsc eadem facilitate ad dimenfionem Solidoi utn 
a plani circumvolutione genitorum accomodatur, nempe af- 
fumendo pro eorum fluxione produ&um ex fiuxione abfcilTa 
per circulum bafis ; Ratio quadrati ad circulum fibi infcrip- 

» ... 

tum vocetur — ,aequatio circuio competens dkyy—dx—xx t 

K igitur 



igitur 
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— eft fluxk 
portio ipfa, 


> portionis Sphajrae, 
-huic circumfcriptus 
ratio portionis Spbas 


igitur 


*" 


xx — 
n 

eft 


T 

4 — 


cylin- 


drus 


fJU — 


— j ideoque 


■rx ad 
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circumfcriptum cylindrum eft ut £ «? — j * ad <^ — *. 

■Re&ificatio curvarum obtinebirar, fi Hyporhenufa Trian- 
guli re&anguli cujus iatera font fluxiones abfciffx & ordinatas, 
ranquam Curva? fluxio confideretur, fed curandum eft ut, in 
expreffione iftius hypothenufie, alterucra fluxionum fbium- 
modo fbperfit, ac una tantum indeterminatarum, illa fcilicet 
•cu/us fluxio retinetur. Res Exemplis clarior fiet. 

Ex dato finu re&o. C B arcum A C inyenire,pofitis AB=x, 

C B —y s O A = r ; fit C E fluxio abfciftae, E D fluxio ordi- 

natim applicataj, C D fluxio arcus CA; Ex Circuli proprie- 

•tatezrar — xx~yy, unde ztx — zxx =2//, ideoque 

7 y •«•••• y yy 

Fig.priittt.x—- ied CD'« = w + *x = w4- T 

r — x> i jj \ jj i rr — 2rx-\-xx 

-y yJh JjL=J^ igkQtC D=-^L=, ftd 

Jt-l rr -^yy rr ~yy * Vrr _ yy > 

ry X 

fa&um eftex 



.y »«»« eIt ex TT ' feu rr—yj\ * in ry 

^ r r — — y y ^/ yy. y y J J J 

___^ X 

pnoindeque fi r r — yyl x eonjiciatur in feriem infinitam cu- 
jus finguia membra per rj multiplicentur, & ex unoquaque 
produ<3:o ad quantitatem fluentem fiat retrogreiTus, habebkur 
longitudo arcus A C. 

Non abfimili modo ex dato finu verfb reperietur idem ar- 
cus ; Refumatur a;quatio fupra inventa zr x — 2 x x — zy j, 

fit y — ~ L ~r y - JL > fed c D y = ** + jj~ 

.. 1 rr xx — 2 r x xx -J- x* xx .. . rrxx — irx *i4-# J xx 

xx -f — — =xx-f- • J 

y y ' 2 r x — x x 

fea. (omnibus fub eodem denominatore redu&is, expun<5ti£ 
que iis quse fub diverfis fignis concinentur ) 



2 r x — x x 
r x 



unde C D =."'- — =====, ideoque Iongitudo arcus A C per 

V 2r x- — xx. 

ea quaj jam di<5U funt facile obtinebitur, Fluxio 




See Tage 54. 



JFluxio curvae facilius interdum reperitur per comparatio- 
nem imer Triangula fimilia C E D, C B O, inftitui enim po- 
teft h«ec proporcio, C B, CO::CE, CD, hoc eit, pro 

_ — r'x 

circulo, vzr x — xx t r:: * , 
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Curva Cycloidis eadem opera cognofci poterit. Sit ALK 
femicyclois cujus circulus genitor ADL. Affiampto in diame- 
tro AL quovis pun&o B, ducatur B j parallela bafi LK, pe- 
ripheria; circuli in pun<5to D occurrens ; compleatur re&an- 
gulum AE j B ducaturque FH rec"he E j parallela, eidemque 
intinite vicina,B j produ&am fecans in G,curvamque A K in 
Hj ponatur AL = <J, AB = Ej=x,GH=i; Notum eft 
re&am B G efTe ubique aggregatum arcus AD& finus re&i 
B D, hinc manifeftum eft fluxionem j G efte aggregaturn flu- 
xionum arcus AD& finus redti B D. Porro fluxio arcus A D 

idx 
reperta eft =-7===, fluxio autem finus refti BD re- •?,> ,-,,.,„ 

r Vdx — xx da 

dx — 2xx . . . _ dx — -Xx 

perietur = — — " ■ , igitur j G = , . ■ ^ ==, 1 ideoque 

2V ix — xx v 4 X — xx 

, d d xx — d x xx 

jH^r = jG^ + GHf= ^_ M — jQuamobrem jH= 

x Vd d—dx xVd j\—-i- ., . . I \ 

— • ,'■■ -■■ : = —>-' ==* * x ) promdeque A j = 2 d x 

Vdx — xx yx 

= 2V^ = 2AD, 

Hasc conclufio minimo cum labore deduci poteft ex nota 

proprietate Tangentis,cum enim illius portiuncula j H femper 

fit parallela chorda» A D, fit ut Triangula j G H, A B D fint 

fimilia, unde A B, A D : : G H, j H, hoc eft x, V ix:: x , 

xVdx . . xVdx _ |-H \. 

— ~ , igitur j H = — - — =d x x 

Sed nihil vetat quominus adhibito fluxionis j H auxiiio, ip- 
fam Cycloidis aream inveftigemus. Fluxio Areae A E j eft 
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rectangulum E j G = — ====== = x V i x —x x fed fiu- 

vdx — xx 
xio portionis A B D non alia eft ab. illa : ftaque Area A E }, 
correfpondenfque circuli portio A B D femper funt ajquaies. 

Efto A B curva Parabok cujus Axis A F, parameter a ; F - U1 
ponatur AE = #, EB=y, AB&, BD = i, DG = ), ; 
BC='\, affumpta aequationeParaboIse naturam conftituente, 

K 2 vide- 
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videlicet ax—yy^ fit a i = 2^7 , unde * = — ~— , fed 

BGq = BDq + CDq, hoc eft £==« + % = &-£. + 

+ ^=~ _, ideoq;^=> — i^--J vel, qaod 

a a a 

idem eft, ^ = j -— L — L-i — : fi ergo j ___ — !__ — in lenem 

infinkam tranformetur, Curva AB haud difficulcer inno- 
tefcet. 

infuper, ftatitn apparet, dato Hyperbo lico fp atio curvam 
hanc dari, & viciffim. Nam \a%.~ y V ?'_+ -ag, ac pro- 

'ii.quarta *nde f a z, = fpatio cujus fluxio eft y V f + ~ a a 3 fed hujuf- 
modi fpacium nihil aliud eft quam hyperbola squilatera ex- 
terior ABEG, cujus femiaxis AB = ?«, abfciffa AE=;, 
crdinatim applicata E G = x. 

Ad dimetiendam fuperficiem converfione curva: circa 
fuum Axera deferipcam, aifumi debet pro ejus fluxione Cy- 
iindrica fuperfkies cujus altitudo eft ipfa curva: fluxio, cu jufque 
diftanria ab Axe eft crdinatim applicata huic fluxioni conve- 
niens. 

Sit Ex. gr. A C circuli areus qui circa Axem AD revolven- 
do fuperficiem Sphsricam gencret, quamque dimetiri ftatua- 

T X 

Hg.inmt. mus > ^ ^ arcus fiuxio jam reperta eft . . ■■■-_- =- hanc fi 
mukiplicemus per circumferentiam ad radium B C pertinen- 
tcm, hoc eft per — i/ zrx — xx ( pofita ratione circumfe- 

rentiae ad radium = — } habebimus fluxionem fcperficiei 

Sph;mc32 = c x j adeoque faperficies ipfa eft c x> 

Ad centra gravitatis quod attinet, reperta fuperficiei foli- 
dive fluxione, hacque ducta in fuam a Vertice diftantiara, ad 
quantitatem*rluentem recurrendum eft : qua divifa per Super- 
ficiem ipfam Solidumve ipfum, prodibit diftantia centri Gra* 
yitatis a Vertice. 

Inveniendum 
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Invenienduni fit centrum gravitatis omnium Paraboloidum 

m 

horum fluxio fic generaliter exprimitur * ** , hanc multiplica 

—4- r n — A- 2 

per #, fit * » ' x cujus quantitatem fluentem ^ _r • ~ x » ' 

» —-4-i 
divide per Paraboloidos aream puta ^" v ^ ,* " j prodibit 

• — r~" #i diftantia centri gravitatis k Vertice. 

Centrum gravitatis in portione S phgrae eode m modo col- 

ligitur , namque iilius fluxione 4 -^ — — in x dmSti fit 
it 

J x * x — v* x . . „ kdx* — * x+ 

4 ax l .* *, cujus quantitas fluens 4 i^- ±1. per 

» » 

Portionis foliditatem divifa, puta 4 **""""**'■ exhibet 

s 
i</ — -x 4J — % x 

{,__*r~ x,tea 6 4-2! a x *• diftantiam centri gravitatis a 

Vertice. 

Non ftatutum habui omnes difficultates quibus calculus ifte 
obnoxius eft hic profequi, mihi fufficiat ad majora viam ape- 
ruiffe, Tu interim, Vir Clariffime, Vale 6c me ama. 
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